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Abstract

In this thesis, single-mode optical fiber is modelled and designed.
From this design, any characteristics of the optical fiber has been
determined. The adopted mathematical model in this study was based
on weakly guiding approximation, starting from Maxwell’s equation
by applying the boundary condition between the fiber layers to obtain
the numerical equation, which related the fiber parameter together,
which can be solved numerically using programs in MATLAB. The
study includes three types of conventional fibers CF1, CF2 &CF3 with
different relative refractive index, propagation properties of the
modes (LPy;,LP;;) has been studied, different kinds of dispersion,
material, wave guide and profile dispersion have been completed. The
study includes two parts: the first is the study of the three conventional
fibers CF1, CF2 &CF3 with different relative refractive index, at core
radius (r= 4 uym) and the second is changing core radius
(r = 3,4, 5 um) with constant relative refractive index of the CF3, the
field shape of the conventional fiber CF3 has been computed at
(LPy1,LP;;) modes. In addition to conventional fiber the multi-layer
fiber has been studied, the w-type fiber (WTF) and single mode graded
(SMG). The propagation constant, dispersion and field shape of these
multi layers fiber has be studied. The results show that the optical fiber
works with multi-modes and the best mode which the fibers work
without any cutoff of frequency less than (2.405), in addition there
are cutoff frequency in the conversional at multi layered fiber. It has
been noticed that the material dispersion is dominated in conventional
fibers over the other types of dispersion, waveguide, profile dispersion.
The study shows the effective refractive index located between the
refractive index of the core and cladding. The field shape has one peak
with mode LP,; and two peaks with LP4;.
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